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Abstract 

This  Paper  explains  the  difference  between  Geocentric  Moon 
Phases  and  Topocentric  Moon  Phases,  and  it  deeply  discusses 
the  wane  phase.  It  also  mentions  the  reasons  of  importance  of 
using  Topocentric  Conjunction  rather  than  Geocentric  Conjunction 
by  the  persons  in  charge  of  preparing  the  official  calendars  in  the 
Islamic  Countries.  Lastly  the  paper  lists  tables  for  Geocentric  Moon 
Phases  during  the  period  2004  AD  - 2014  AD,  and  the  Topocentric 
Moon  Phases  as  seen  from  Kuala  Lumpur,  Mecca,  and 
Washington  DC  during  the  period  2004  AD  - 2014  AD. 
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*LaJAa]|  -1 

jlSA  jac-  Aliic-Vl  lift  ji  V)  coAaJj  4ja11c-  4_laaJ  ^ A jl  jiS^l  AjaaJ  jlj  aIajc-VI  aLoi 

(jj£j-a]l  jljiVl  ^ajail  (JjVl  LS^"  (jl^-*)  ijjljjSliU  jl  ~v  \ J-» till  1g 3 C a-^^jbll  (jAaaJ 

.(Topocentric  New  Moon)  jl J2VI  cs^'  j (Geocentric  New  Moon) 

^3  jjjuii  (jil^all  (_^A  j)  ^ ^ -j  jc-  ojlic.  _^akll  j (JoiajoJI  j (_pajVI  (ji  j/1»  j (JjVI  ^Haj^a-all 


t'lh  ci La^aiLaJI  ^3  jaakll  jli  j oAaJj  Valabajl  ^gjic-  jSljjall  oAA  cAlkiH  La  lili  c pi  *>>all 

4jlaC-  (jl  Vj  ceA^I j 4_i/4lc-  4_laaJ  (jc-  ojljc.  4-llabl  oAA  ^2  jl  ji^l  4_lajaJ  jli  ^ilalLl  c jl  jiS^I 
CjjAi.  cAlSj  _jA  4j3^a_aa  1 i.ag  i LaS  (Ia  jij-a  jaa  (Jill  j (_jAajVI  j^111  j-«  J-^JI  Aaaj 

jl  ji^l"  ^^jllll  ^IL.,  ^-.-nll  4-aJlaJ  La  11a  j C(jAajVI  ^iajaj  ^glc-  1-iV.oj  £S_^  j-a  jljisVI 
^^3  jJjaii  till  j)C-  ojllC-  ^akll  J (j.a-a.i.11  J (jAajVI  (ji  ^iiaj^a-ail  lAA  j na  1 ij  ‘"^s  L».u1l 

(jxs  (_£^y  La£  oAVj  4jal  aim  I (jJc-  (jJ-ajill  j j-akll  Ijij-a  £Aj  LaAjc-  jljiS^I  cilAa.  1 j ca-LAaslI 
lAAc- j-a  (_yaj)^ i j L»,  o LS^"  ^ sJ-i  l<a  (Jil  jli  ^llallj  j c4_ujaj^n  ojil!  ^Ixoi  (jJc-  Aa^l^)]!  £3_j-a 


(jxs  j i^J^ya  jl  jisl  _>g-3  t(jj4<ajuill  c 3 j...-i  ^A  lilli  <_5^c’  jji  j c jl  ji^fl  ciljAaJ  c all's  .all 

jl  ji^l  jlJ  (JjS  (_g  t-osi  ^ll)  J C(_£^)i.V  <aiaXa  jaa  i ail  Vi  i fljuill  AlC-l^a  ji  i Sj^ajall 

C5j*Ja^JI  jl jliWI  <^2  jj3  (jj-sasi  ,iijJ  jja.  ^ c jli&Li  ^Ij^.  (>aJaxJi  jl jli^l  j (jjfa jjall 

_ Lyjkj  CjI&Loj  £-j)i  (_5^ij^  j^-aall  (_>akj]  j nail's  a jiVa)-»i<a  jyj 


^yAixuill  ^1  jj^Vl  JLajC'I  4_mA|  -2 

■lag's'll  jly*-aS  jljiS^l  aJscsJ  VLal^LoiVl  (Jj-^11  (_gJ  ^Jjliill  j^*-a  (_pa*j  AVI  j |Vjl  1-2 
jjjc-1  (jausjaJl  CJjjC-  (Jj3  (.“iA-s j jl jifiVl  ji  Ajjkjll  Aa-a  A^.j  lili  tAlAaJl  j 11  ^g-A'ill  A_j1  Aj 
jAic-l  (_j.ao>'Ii]l  t-jJjjC-  A*J  jl  jiS^l  i— lAi.  lil  Lai  tAlAaJl  (_g^),sg  11  >ull  ^Ll  (J jl  ^jA  (j-lLUl  ^jyil 
jxj  a all  Vi  jljikVl  Ajc-l_j-a  jl  cilia,  j t^LiJl  (_g  j-sg  11  ^VLall  ^jJl  _jA  (j-lLlil 

(_)ju!  j tAjkiaxa  jxs  LaS  jl  jifiVl  Ac-j-a  ALaiic-1  ^>J^all]l  Aa-a  (^gJc-  ^Is)  Ajli  4 a)-»'l<a 

VlxsliLajVl  JjAll  (^3  aJjlil]!  jAa^a  aJaa -a  jli  ( Loilill  j^l  j 4(_pajVl  jSj-a  jxs  LaS 

4j1Aj  AjAVi  ^^3  1 las  ^^Jl  ljLl^.i  (_$Ajj  Laxj  Li, nil  (jjJ  j j j^j-all  jl  jiS^fl  Ac-^-a  jjAalia-J 
ji  |^2]  i_£A ^ajaill  (^jkll  ^i  ^Jjkj  jAa-a  J^Al  (JLLall  (Jjj - ^ la3  4(JjA]1  oAA  ^2  t_g^),sg  11  Ail! 
(JoiaAJI  c_Jj jc-  Aaj  j^akll  cjjjc-  _jA  l^jaII  ^1  ^J_5Aj  ^^3  j^j-sg  11  Aill  4j1Aj  AjAViI  Aala-all 
jl  jiS^/l  j]  ^yiallj  tVa^)SLa]l  4^a  4 jjAa]  4jjaiillj  (JjiaAuII  i-JjjC-  (_Jj3  CllAa>  AS  jl  jiS^l  jj^-J  jij 
jxs  LaSi  j-akll  jljJSl  (J^  J jijJSVi  _jA  (^jkll  ^al  ^jkj  CllLLai^.  ^^3  AaJa^all 

jljiS^l  ji  AaL  _A  1425  jtj*-ca  A'iI  4 i^lall  cLll jl  --is  11  (jAaaj  a-l^)a>.lj  j jVajS-all  <Va  4 jjAa 
ji  j tjAja.mll  ciuSjlllj  17:29  ^-c-Luil!  ^ ^2004  Jj-^i  14  a-LiLill  caa^.  jjSj-all 
jkvi  4ji  cilia*  j cl 8:32  ^c-LaJl  j-akll  c_j^)c.  j 18:25  ^-c-LaJl  ^ ciujc.  (j-haA'iH 
jUa_A  ^bi  Jjl  ^2004  Jji^i  15  C-la_jjSn  ^Jj  L^jkll  ^i  <_!*-?■  cjUajiall 
<Va  4jjAa  jxs  (^JJ  LaS  _A  1425  jb»->a  A~il  j^akll  jljJSl  jl  cilLLaiaJl  jVil  jSI  j C-A1425 
(JlVLaii  JLilL  J |(jaiAii]l  c_ljjc-  j-a  4Aj3A  23  Aaj  jl  cl  8:48  ^C-Luill  ^^3  cilAa.  1 VajS>*a]l 
jjSj  ji  (jAjjliall  (ja  jli  4J&  j c(S2004  Jj^i  14  P-biLill  j^s  Jil$Jl  4jjj 

(jaV)  ^AaJ  LHa  j ^2004  Jj^i  16  (_>ciaaJl  j jkll  ^ai  ^JjAj  ^ _A  1425  jb«-b  VjiA? 

!(_5ja11  ^ai  ^aJ_jki  (jAa-a  (_Jl3  jai  jjAiia-all  jlia^jill  A^.i 

Aaj  c_l^)aJ  ^akll  jli  (j.io.ui.11  c_lj^)C-  (_Jl3  jl jiS^l  cilAa.  IaI  ^alc-  (Jiaij  |Lljlj  2-2 

C(j.tua.ui31  c_lj jC-  (_Jj3  Ujij  j-akll  jli  (_jaAii11  c_ljjc-  Aaj  jl  jiS^l  cilA^  lij  Lai  C(jaiajai]l  c_jjjc- 
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AS  j^uoiV!  t4j  It  jg. jAV!  ^ i-a-N  ^glc-  jjali  <Lalc-  a AC.  Is  ‘■liuuj  eA&  jl  V) 

4_i2klj  ja  j t ja-auill  t—lj^C-  (_Jj3  j!  jisV!  CljjAa.  ja  ^c.  jl!  ^gic.  (j-ii-auil'  UjjC  (_Jj3  jasl! 
‘ jiiAuill  C—ljjC-  AxJ  jl  jisV!  dljAa.  ja  ^»C- jl!  LS^"  i—ljjC.  A*J  j-asll  l— lj*J  AS  j jiLl 

-|Lta  jjjlljll  jjlaLtl!  ^-LalaJ  j&  iLUa  lAlljAik  t-  llui  j 

.■‘LiSjmSlI  ajjlAi!  jC-  Liijij  dlL^jA  5 jlA3-aj  jAijVl  jail!  jlAa  jVLa  1-2-2 
^^a jjll  jLuiai!  jb  Laic-  tjsVJ  ^ouib  jailll  j jaajAll  ^^a jjll  jLuiai!  jVba  2-2-2 
jA jalc-  j&  (jjJa jVl  <4 jAuiVl  Its  (__gic-  AjtSl jl!  jlil La] I ^3  4j  jLaiall  ^»!  j^Vll 
^»l  j^.Vl  ^^a jJ!  jLuial!  jli  4 n>»  jVl  a jSi!  JjlaLia  AJL:  ^3  LaS  4 jsVl  ^gic- 
Jaa.  (jc-  aLcLVLi  IfrlajS  (Jflj  j t<bA jalc-  Cluui  jSlVl  £a  <bjl  j ^ i u-ij  4jjLauiil 

jsVll  jl ja  AjjLa-mll  j»!  jiL/U  ^^ajJ!  jLuial!  ^JjuaJ  jl  Vj  t^g -..ojVI  <4  jliuiVl 

.^jiaJI  J ^gJLajjail  jjjiasl!  ^3 


ClljAa.  ja  ^ jll  (^g-ic-  (jaaial!  (_Jj3  jaiil!  t—ljjC-  4 ]3 jS  jS tall  jjlj  i(1  ) (JSjuoI! 
.(jjjVI  JtnII^  ^jjjll  jlAa  jc-  jail!  jlAa  jVba  C- AJ-mJ  i jl jj3Vl 


(_ yax  jil  I g L^ii  (__gjil  AAVUJI  aAA  <b.mj  ja  Ajjj 


Jauil! 


Ac-  ja  Al  a'ic- 1 ^ Ac- 


jg  ial  j jSjall  jljlsVl  Ac-ja  ji  AaSlal!  dlljl  mJv\l  jjaiu  (JUiall  (J  j - u ^ \»3  laALuiil  CllVI-aJLj 

;^A^I  AiuSjiilj  17;27  ^LJI  ^3  ^2004  <_g-sLj  12  ^ » -a^ II  _jA  _a  1425  Jlj^ 

A3  jljisVI  jl  (_$!  ‘18:40  ^C-Laiil  (J3  4-ajS-ail  ASLq  A IjAa  ^^3  dlAa- lm  (_jjiAaajl  jl  j 

jl  VI  ‘(jjj-aAail  UjjC  A*J  j^akil  jl  Aj>  — «l^jH  ^SjJJ  j t^j-ao-AIijl  UjjC  (_Jj3  cLlAa- 

jjliA  10  (JjS  ls‘\  ‘18:30  ^-C-LuiJI  ^gk  <-aj£-ail  A£-a  4_jjA-ai  <jjauilj  ^»jJI  ^A  ^k  t-JjitJjaj  j-akJI 

4j|  <xjjS-ail  ASua  ■LllA-a  j-a  j_j, J LaS  jl  jisVI  Ac-  j-a  t— ll  >-i^  Aic-j  j^j.axa.AIiil  UjjC-  jxs 

.aajsa  1 3 -j  (j-a-aAiiil  t-jjjc-  a*j  jl  ‘18:52  4c. Lull!  ^ LAa^j 
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1 g 1 j)i  A^  1m  (j^JajoJI  (jljiisVI  Afr_jxa  Al  xa'ic.  1 Ait  Ajl  ^Jl  jJjol]  (Jl-Ull  lAA 

t- jl ua,  ^^Jc-  (J*t Jl  AUifrl  j_jl  V)  JeAUu  j-aVI  AAiU.  ^-9  ClmJ  ^-A  oiLaJI  ^AuVLj  (jAaaUI 
oAIU  IgjlS  j jAjj  ^-Au^l  oAA  (Jjl^.  (JA]I  _jA  -x  Unit  (jxa  ^Aj  (_£^Sjxa]l  (jljj9VI  Ac-^xa 


L 


■KLuU 


US 


A_iSlall  djUa^Jl  j_ji  (jlaj  (jAa*UI  J»^~  lui  (jlji^'JI  Ac-^xa  Al  xa'ic-l  ^»Ac-  (jl  jliillj  3-2 

(_jAajVI  ^^-Ull  £9J  Ua13l9  IjjJjxi  (jtjj9l  (jC.  ojljC.  i 3j^)»_xa  ^jA  US  (jxaxajai]l  l SjjoS9  j A ‘i)-il  -y 

AjIAj  Ac-^xa  (jjj  U jxL  (jl  C_L^J  (jljjkVI  Ac-jxa9  Ijjlj^'JI  UlAaj  j i— 3j>xiSII  CjAixJ  (joaxaUll  j 

jjSl  ^xak]l  (_yaj)2  L_L^-^-j  UAic-)  i SjxoiSIl  iijjA  Ac-_jxa  (jxa  lAa*.  UjjS  jjjSj  j AUl^j  j i 3j>xiSII 

Ac- jxa  (jjAxaJ*J  (jjAll  jjjSlall  (Jj9J  JUall  (J-lfm  (^gic-  J t ((jxixaxxJI  (_jxaj9  A *yl  .-;-a  (jxa  Ajjaii 

^2013  cs-j^i  <ji>-^  03  -^.Vl  UiAa^ui  _a  1435  f j ^ <j' j^'  <j'  lSj^ <j' jjs'J' 

^jJI  aS]A  ^2  xUjStxall  AfU  AjLiAxa  (jlSxxi  Ag  xUi  jjSl  J t^A^txaJI  Cn9jli]lj  1 5i50  A-C-UJI  ^2 

^j..ia.*,V;l'  c ] j jt  ’i  * .i  J t17|15  AxaUall  ^9  SjjAII  Jt/nu.i  j 16i13  A.C'Uill  ^9  Iajj  j .i-q  * ~»i  \ \ Ui  j)  * -S 

(jxa  AiLa9A  23  A*J  IAj  A9  (jxixajaJI  i 3 y.  -S  (jl  (jxiLill  <Ulc-  Jaaxlxlj  UAi*9  t^jJI  cJIa  ^2  A9j  >«Sxa 

Aic-  j)S]  j jA  ]S\q\l  AllljUiaJI  \ Jr\  1 Uia9  xaS^>  (jjSjxoi9  t(jjJjSIa]l  oAAi.  (_5A]I  Ac-^j-a 

<&U4I  ^ CllA^.  Aji  AaJ  tA-ajSUI  A^-a  AjjA-a]  Aj.ut\llj  ^ 1-., n\l  (jljj9Vl  Ac-^j-a  t_jUi^. 
^jUalu  c — 3 J)  * .SI  I AlC-  ^ a-xi9  ^x-xa^ll  ^A  IU  j 3^xoiSll  a^^jA  Ac-^-a  c ]^9  ^IZiOO 

US  ^xsill  AAiJ  (_5j^j-a]l  (_jl^)!i9Vt  (jV  J l-i .nil  (_j!jj9'^n  Ac-_j-a  ^-a 

Ax-al^)]l  ^3_jxs  (_jxs  US  j-ak]l  AA^J  Ulj  ^ ^ liUl  Ui  JjSj-a  ^ya  iS^Ji 

.(jAajVt  ^Jaxoj  ^jic. 


^ jSjAil  0'j3hM  £A  ^sJ^A\  (JjLj* J -3 

Ac-_j-a  ^-a  ^ ^ Ac-j-a  l^}9  (_^jUuj  <_5^^  ^ial Lall  (_yax j lilLiA  i_£^ys*. A ^)^-Au  l)^ 

^ i ^ Aq)->ixa\l  ^9  ^kj  Ax-sal^)]  AjjaiiU  (_jl^)j9Vt  Ac-^xs  (jl  ^2)  lJ^ J 

!^2  £ Ax^al^)!  Aj,u)\SIj  (jlj^VI  Ac-j-a  (jl  (jJ^-  (_ji  4(  tj  ^ ) ^3_J^I  (_^3  j-ak]l  (jj^J  UaU  (jJ^-J 

Uli  (^jS^j-all  (jt^)j9!iU  AjuxUL  Ul  if  ju  J ^9_j-aJI  ^^2  ^-aiSI  (jjSj  UAjc-  (j;P>-)  ^ t_J  ^ A qj-i  ixall 
AiUlaH  A n xi ] L ^aJauaJI  (jl^)j9'^l  A )-»^».\  (jl  JaSx^  L3  f ) ^ Jxakll  (jj^J  UAU  (j;laxJ 

^g2  ^1^1  Ax-£al^)]l  ^jiaj  -laU  (jlflaj^  cSIa  j t^J^j-all  (jlj^VI  A )a^>\  I g m3  j {^A  ( A ) j ( ^ ) 
_ ^ ^ 'j  A gJa  ixall  ^9  ^9l  ^j]l  -oA_j^.j  LuAajj9l  Ia| — A^al  ^>]l  jiaj  UU.  ^-a  ( A ) j ( ^ ) A qla  ixall 


Aic.  jl  ^^JaSI  (jl  31  Ac-j-a^  (jatxsjaJI  (Jl  j j Aio  U AaLiU  ^2  (jlj^VI  AllAak.  IaI  Aji  ^ i»  i lAA  j 

(jljj9'JI  Ac-^xs  (jl 9 ^Uljkj  A£.Uo  12  + ^^JaJI  (jl A\  Ac-_j-a  (_5 jUlI  _jA  (J^^  1 kx-^IU 

jjjj  (j^jS  (_g x^a9l  (jj^J  (j-l^.  ^2  t(_5  jSj-all  (jl^)j9'JI  Ac-^xj  ^xs  (_5jUuj  Aqla  ixall  oAA  ^^9  Unll 
. (j.xixa,>'Iill  t_Jj jC-  jl  (jjjxi  All9j  (jlj)!i9'^l  Cl jAik.  Aifr  jSjxall  (jlj!i9'JI  j ^ Umll  (jlj)!a9'JI 


jljlai  -4 

^ ~1»  xall  (jxaaj  l^J  ClliAljlxa  I g » Jxa>9  t jl  jjolLoi'^I  jl  (jU-all  jl  (J^xlgJI  aIjJ  A >xi3i  ^jA  jjl^)j9'^l  (jl 
j jAJI  j JjVI  £1Jj2]!  j (jUxall  !(_5^  j tAjuj^l  A xauj^JI  jxakll  jljJai  AaJ  _jA  (jUUSI  J ‘[1] 

-|J3]  cs-^-^l  J'' J'  LT^"  aU^)*j  j t^jjliill  ^JJjlII 
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J jL  Jaa.  (jjj  JjjiJI  (jjSj  UAic-  dlAaj  ) (^)l^).mSmVI  ji  A]jli  jl  (jljjfiVI)  fj |l *v.a\'  1-4 

Sun  Ecliptic  ) cs^j^'  u-1^'  Jj^3  ^=u  j (Moon  Ecliptic  Longitude)  cs^j^' 

.1  jUa  lsjLjj  (Longitude 

(JoiaAJI  (Jjia  Itn  j j-aa]l  (J^Ja  Cj£i  (_3-J^  (j^jSj  UAifr  t'lh j |(JjVI  2-4 

■ ^ 90  l5j^  cr?' 

(joiaAa]l  (JjU  -lUL  J _>a^l  Jj^3  -2aa.  (j^  tJjiJ'  (jjSj  LaAic-  t— lAa-J  ; jaJI  3-4 

.“La. j-^  180  l sjL-^j 

(_joiaAi]!  (_]  jia  J cr?- J J^3  (jjj  (jjSj  LaAic.  UlAaj  I^Lill  4-4 

j-^  270  l5  ct?- 

Moon  Geocentric  ) <_£ j£ j^'  cr?- j^'  Jj^=>  fl-UUJ  ^ El  ui  o j£a  jjAsJI  ^ j 

Sun  Geocentric  Ecliptic  ) cs^j^'  o41^'  j (Ecliptic  Longitude 

<jjS j^sll  ^>xsill  j'^3'  cs-*  cs^'  j^'  (Longitude 

2-aJ jA\  jU±i  U saIc.  j i<j±aj)J\  j£ j*  t>  jAjj  US  ls'  ‘(Geocentric  Moon  Phases) 

_jl_j!aSn  oAA  A_uUSM  <jSla]l 

Moon  Topocentric  Ecliptic  ) ^k>«ll  <^jJI  Jji=>  -Lu  ^IauuI  ^ Ia)  Ul 
Sun  Topocentric  Ecliptic  ) ^k>«ll  cs^j^'  ch^'  Jj^3  -!=u  j (Longitude 
U^JaUI  jUJI  j'jLi  l§_ib  ^jj  jas\\  j'jUi  <jli  ‘(Longitude 

UU  j t(JA> jVI  (jic.  Aa^al j]l  ^i^a  (>»  jAjj  US  tj\  ‘(Topocentric  Moon  Phases) 

AjuUU  oA^J  A is  i'q^>  oAjli  A_ja.j  ^A*J  jljJaSfl  oAA  A nWSfl  A iSMI  jAil)  V 

Aili  cSJa]  ‘llLal j-a  AjAaU  ^ai]l  jljJai  A-al*j  (jaU  ‘ vj.i-al.,.:xill  (_jaj  Lil  AjuoulLl  Ui 

.Aj^agJI  CIiLjIAj  AlAaj  Aifr  <jL^aU.  lA  L».  utl  ^xja]l  jljJai  AaU. ) j_jl  ^_ya 

JA*1\  jljiai  -5 

CuajiLi  tS]j  j ‘^2014  — f2004  a jUll  J!>U.  UjSj-a]l  j-aall  jl>Ll  -(1)  1-5 

.(UTl)  c^1^' 

ojjill  (J!iU.  (LljJU)  j_^xa]VljS  A jjAa]  AjjaiilL  4_iULuu]I  ^akll  jljJai  i(2)  (J J-U-^  2-5 

<jjA-a]  aUUI  ciAjjIa^.V!  aUUI  jij  i j ‘(UTl)  ciuajlU  cS]a  j ‘^2014  — ,*2004 

-:  jjxJVI  jS 
ti. i>i  101:33  :JjUI  Jai  - 
VUU  03:08  !cU ® jjl^  - 

_jU  jq j^aUI  ^ Li, u ^jc.  - 

(J^U.  (AjA^*joJI)  A-ajSUI  A^a  A jjAa]  AjuailSLl  Aj^JsluiII  j-aiJI  jl^Sai  i(3)  3-5 

aUUI  CjUIa^VI  aUIc-I  jij  i j ‘(UTl)  ciuajllb  i^Ua  j ‘^2014  — ^2004 

-|A-a^)S-a]l  A^a  A LAa] 

li ijai  39:49:31  :Jjiall  lu  - 
VLUi  21 :25:22  iu^3 jJI  i - 

_ ^L...i  ^_g j"lui.a  JajoijU  IjU  240  - 
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dlLjV ^j]l)  4 nA.a\  4jjou]Ij  A ^aa]l  i(4)  (Jj-pdl  4-5 

jLalc-l  as  j t(uT1 ) clnsjlilj  4l3i  j 4^2014  — ,*2004  <S^.  (o,Wi.a\l 

-ItjJal^l J 4JjAa1  CllLiilA^.VI 

W>  77:02  :Jji=J'  Jai  - 
38:53  :lP3 * jjta  - 

mjyu±  jq  ..o  i^lijj'il  - 

Ajc-I^o  j 4(^-a]l*JI  AlnSjlllj  j£a]I  Aillui  (J jlAaJI  ^3  Ajc-I_^I  ^l.a-N  (jl  -la^V 

_(_5-a]l*JI  Alu3jj]l  (jc.  331]!  AiLjal  L_12>_)  A 


^^3  A s3Vl<a  l_5^  ^g^Jajgi]l  AC-^/j  jl  A 1^»)-ini\l  ^xsa]l  jljlai  AjC-ljx  j 

c_ijja)laJI  2^34  ^IaVuhI  (3^4 

4_ijAjSn  A A ia  -a->\l  aIac-I  3-«  "4aj3A]I  dlisl^-a]!"  ^c-aU^j  - 

.(http://www.icoproject.org/accut.html) 


Al-laJI  ^jic-  3'®  duSlj^a"  ^c-alj^J  - 

(http://www.geocities.com/SiliconValley/Vista/931 1 ) 

RedShift  g*4 3?  - 
(http://www.redshift.de) 


1t\  j Ui.nll  (jatxSjaJI  (J^ia  4-ajS  4- \\  j 3^.!  4_J j x 4 *v  (_5^  ^'aVumI  ji  - 

L^jLolI  Jnxaiqll  (jjjlA  3^4  33^  0 AlC-  33^4  l_5^  dl3_jll  aLsuI  j 4^  3/43]! 

^Ulll  J jAj]I  J JjSM  £44J^'  J jjb  °270  J ° 1 80  J °90  J °0 

4^£LUl  -6 

3x4a]!  jljJai  4_jLai^J  jl  3x4a]!  jljiai  4— jLui^J  A 4 **  jl  jl  ■ a^Jt  alA^Jiml  (j^-«4 

3j4  iCllULuLaJI  0A3J  3-nlaj]l  ^gifr  4^atA^JLml  ^ i ±h  \ aq  La  3 I A4A2A1  A-alatj  j 4<4^JajoJI 

(J3aai3  iA  AjUjii]l  jjaij  j <Lal*JI  CllLajIaJI  A^)2»-a  _jA  3x4a]!  3I ^Iai  4.  \\  3-®  lA“* 

3Sj-«  Aauu  A u>>V^ ' oj^SI  (_3 La  £-L&aJ  oAawlj  3-akSI  jljJai  ^lA^Jiml 

41jIiIAj  AjA^j  _jA  j-ai]!  jl ^Iai  Ajc-I^xs  4_lL. *<n  3^  lP3^)*^^  i^j  P»l  4 1 4 3-i > » (JjJ  j 

3«  3'3i3V'  Ac-^xs  i-_a3lik'^  4^1]a  j 44  _jl  jiai  ALalol  4_  1-n  j 4jli  ^j  j'sg  \l 

_4_uAajVl  0^^]!  ^Jajoi  t_sJc’  4jdala 


»I>JI  -7 


4jauajjx  4(_s-al*JI  ^Aii]l  4 \-N<a  4!  ]<a\c.  ojj^Ja  j J3lgJI  oA^j  3^  4 oAjC.  Axa^wxa  - 

■ f2005  ‘50  4A*Jl  4C5-al*JI  ^Aajl] 
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A_ij^*JI  A^\.a.a\l  ^3  (_£jii]l  ^1  ‘2001  JjoiL]  J - 

.^jAjVI  — (jLaC.  I (_5£ia]l  dlL^-li  t (a_i_ j».>..i]1 


- Meeus  J.,  1991-  Astronomical  Algorithms.  Willmann-Bell,  Inc.,  1st  ed, 
USA,  429  pages. 


u£\Sl\  -8 


aJaSM  Ax^a^)  A W\  ;|COP  aJaSH  A-ajl  |oA_jC.  CllS jau  Aa^a 

j f-Ljaall  aL^jVI  ^2  (jjjai^xj  tAjjAjVI  A_j£lall  A i»  a’nW  AjuIaII  dusl^all  j 

j C5^  aJaSH  CllLuV  A-1a>.«^)1'  A WWI  jjiAaC-  ttdiall 

.(modeh@icoproject.org) 
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duajiilt-J  j ^2014  — f2004  J-akll  jljJai  i(1)  (JjAi. 

.(UT 1 ) cs^-*^' 


2004  Delta  T:  64.58  Seconds 

er^ 

J J> 

15/01/2004  04:46 

07/01/2004  15:40 

29/01/2004  06:03 

21/01/2004  21:05 

13/02/2004  13:40 

06/02/2004  08:47 

28/02/2004  03:24 

20/02/2004  09:18 

13/03/2004  21:01 

06/03/2004  23:14 

28/03/2004  23:48 

20/03/2004  22:41 

12/04/2004  03:46 

05/04/2004  11:03 

27/04/2004  17:32 

19/04/2004  13:21 

11/05/2004  11:04 

04/05/2004  20:33 

27/05/2004  07:57 

19/05/2004  04:52 

09/06/2004  20:02 

03/06/2004  04:20 

25/06/2004  19:08 

17/06/2004  20:27 

09/07/2004  07:34 

02/07/2004  11:09 

25/07/2004  03:37 

17/07/2004  11:24 

07/08/2004  22:01 

31/07/2004  18:05 

23/08/2004  10:12 

16/08/2004  01:24 

06/09/2004  15:11 

30/08/2004  02:22 

21/09/2004  15:54 

14/09/2004  14:29 

06/10/2004  10:12 

28/09/2004  13:09 

20/10/2004  21:59 

14/10/2004  02:48 

05/11/2004  05:53 

28/10/2004  03:07 

19/11/2004  05:50 

12/11/2004  14:27 

05/12/2004  00:53 

26/11/2004  20:07 

18/12/2004  16:40 

12/12/2004  01:29 

26/12/2004  15:06 

2005  Delta  T:  64.77  Seconds 

J J> 

03/01/2005  17:46 

25/01/2005  10:32 

17/01/2005  06:57 

10/01/2005  12:03 

02/02/2005  07:27 

24/02/2005  04:54 

16/02/2005  00:16 

08/02/2005  22:28 

03/03/2005  17:36 

25/03/2005  20:59 

17/03/2005  19:19 

10/03/2005  09:10 

02/04/2005  00:50 

24/04/2005  10:06 

16/04/2005  14:37 

08/04/2005  20:32 

01/05/2005  06:24 

23/05/2005  20:18 

16/05/2005  08:57 

08/05/2005  08:45 

30/05/2005  11:47 

22/06/2005  04:14 

15/06/2005  01:22 

06/06/2005  21:55 

28/06/2005  18:23 

21/07/2005  11:00 

14/07/2005  15:20 

06/07/2005  12:02 

28/07/2005  03:19 

19/08/2005  17:53 

13/08/2005  02:39 

05/08/2005  03:05 

26/08/2005  15:18 

18/09/2005  02:01 

11/09/2005  11:37 

03/09/2005  18:45 

25/09/2005  06:41 

17/10/2005  12:14 

10/10/2005  19:01 

03/10/2005  10:28 

25/10/2005  01:17 

16/11/2005  00:58 

09/11/2005  01:57 

02/11/2005  01:25 

23/11/2005  22:11 

15/12/2005  16:16 

08/12/2005  09:36 

01/12/2005  15:01 

23/12/2005  19:36 

31/12/2005  03:12 

2006  Delta  T:  64.93  Seconds 

J J> 

22/01/2006  15:14 

14/01/2006  09:48 

06/01/2006  18:56 

29/01/2006  14:15 

21/02/2006  07:17 

13/02/2006  04:44 

05/02/2006  06:29 

28/02/2006  00:31 

22/03/2006  19:11 

14/03/2006  23:35 

06/03/2006  20:16 

29/03/2006  10:15 

21/04/2006  03:28 

13/04/2006  16:40 

05/04/2006  12:01 

27/04/2006  19:44 

20/05/2006  09:21 

13/05/2006  06:51 

05/05/2006  05:13 

27/05/2006  05:26 

18/06/2006  14:08 

11/06/2006  18:03 

03/06/2006  23:06 

25/06/2006  16:05 

17/07/2006  19:13 

11/07/2006  03:02 

03/07/2006  16:37 

25/07/2006  04:31 

16/08/2006  01:51 

09/08/2006  10:54 

02/08/2006  08:46 

23/08/2006  19:10 

14/09/2006  11:15 

07/09/2006  18:42 

31/08/2006  22:57 

22/09/2006  11:45 

14/10/2006  00:26 

07/10/2006  03:13 

30/09/2006  11:04 

22/10/2006  05:14 

12/11/2006  17:45 

05/11/2006  12:58 

29/10/2006  21:25 

20/11/2006  22:18 
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12/12/2006  14:32 

05/12/2006  00:25 

28/11/2006  06:29 

20/12/2006  14:01 

27/12/2006  14:48 

2007  Delta  T : 65.05  Seconds 

J J> 

1 1/01/2007  12:45 

03/01/2007  13:57 

25/01/2007  23:01 

19/01/2007  04:01 

10/02/2007  09:51 

02/02/2007  05:45 

24/02/2007  07:56 

17/02/2007  16:14 

12/03/2007  03:54 

03/03/2007  23:17 

25/03/2007  18:16 

19/03/2007  02:43 

10/04/2007  18:04 

02/04/2007  17:15 

24/04/2007  06:36 

17/04/2007  11:36 

10/05/2007  04:27 

02/05/2007  10:09 

23/05/2007  21:03 

16/05/2007  19:27 

08/06/2007  11:43 

01/06/2007  01:04 

22/06/2007  13:15 

15/06/2007  03:13 

07/07/2007  16:54 

30/06/2007  13:49 

22/07/2007  06:29 

14/07/2007  12:04 

05/08/2007  21:20 

30/07/2007  00:48 

20/08/2007  23:54 

12/08/2007  23:03 

04/09/2007  02:32 

28/08/2007  10:35 

19/09/2007  16:48 

11/09/2007  12:44 

03/10/2007  10:06 

26/09/2007  19:45 

19/10/2007  08:33 

11/10/2007  05:01 

01/11/2007  21:18 

26/10/2007  04:52 

17/11/2007  22:33 

09/11/2007  23:03 

01/12/2007  12:44 

24/11/2007  14:30 

17/12/2007  10:18 

09/12/2007  17:40 

31/12/2007  07:51 

24/12/2007  01:16 

2008  Delta  T:  65.14  Seconds 

J J> 

30/01/2008  05:03 

22/01/2008  13:35 

15/01/2008  19:46 

08/01/2008  11:37 

29/02/2008  02:18 

21/02/2008  03:31 

14/02/2008  03:33 

07/02/2008  03:45 

29/03/2008  21:47 

21/03/2008  18:40 

14/03/2008  10:46 

07/03/2008  17:14 

28/04/2008  14:12 

20/04/2008  10:25 

12/04/2008  18:32 

06/04/2008  03:55 

28/05/2008  02:57 

20/05/2008  02:11 

12/05/2008  03:47 

05/05/2008  12:18 

26/06/2008  12:10 

18/06/2008  17:30 

10/06/2008  15:04 

03/06/2008  19:23 

25/07/2008  18:42 

18/07/2008  07:59 

10/07/2008  04:35 

03/07/2008  02:19 

23/08/2008  23:50 

16/08/2008  21:16 

08/08/2008  20:20 

01/08/2008  10:13 

22/09/2008  05:04 

15/09/2008  09:13 

07/09/2008  14:04 

30/08/2008  19:58 

21/10/2008  11:55 

14/10/2008  20:02 

07/10/2008  09:04 

29/09/2008  08:12 

19/11/2008  21:31 

13/11/2008  06:17 

06/11/2008  04:03 

28/10/2008  23:14 

19/12/2008  10:29 

12/12/2008  16:37 

05/12/2008  21:26 

27/11/2008  16:55 

27/12/2008  12:22 

2009  Delta  T:  65.19  Seconds 

J J> 

18/01/2009  02:46 

11/01/2009  03:27 

04/01/2009  11:56 

16/02/2009  21:37 

09/02/2009  14:49 

02/02/2009  23:13 

26/01/2009  07:55 

18/03/2009  17:47 

11/03/2009  02:38 

04/03/2009  07:46 

25/02/2009  01:35 

17/04/2009  13:36 

09/04/2009  14:56 

02/04/2009  14:34 

26/03/2009  16:06 

17/05/2009  07:26 

09/05/2009  04:01 

01/05/2009  20:44 

25/04/2009  03:23 

15/06/2009  22:15 

07/06/2009  18:12 

31/05/2009  03:22 

24/05/2009  12:11 

15/07/2009  09:53 

07/07/2009  09:21 

29/06/2009  11:28 

22/06/2009  19:35 

13/08/2009  18:55 

06/08/2009  00:55 

28/07/2009  22:00 

22/07/2009  02:35 

12/09/2009  02:16 

04/09/2009  16:03 

27/08/2009  11:42 

20/08/2009  10:02 

11/10/2009  08:56 

04/10/2009  06:10 

26/09/2009  04:50 

18/09/2009  18:44 

09/11/2009  15:56 

02/11/2009  19:14 

26/10/2009  00:42 

18/10/2009  05:33 

09/12/2009  00:13 

02/12/2009  07:30 

24/11/2009  21:39 

16/11/2009  19:14 

31/12/2009  19:13 

24/12/2009  17:36 

16/12/2009  12:02 
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201 0 Delta  T:  65.20  Seconds 

C-VJ1 

J j' 

07/01/2010  10:39 

30/01/2010  06:18 

23/01/2010  10:53 

15/01/2010  07:11 

05/02/2010  23:48 

28/02/2010  16:38 

22/02/2010  00:42 

14/02/2010  02:51 

07/03/2010  15:42 

30/03/2010  02:25 

23/03/2010  11:00 

15/03/2010  21:01 

06/04/2010  09:37 

28/04/2010  12:18 

21/04/2010  18:20 

14/04/2010  12:29 

06/05/2010  04:15 

27/05/2010  23:07 

20/05/2010  23:43 

14/05/2010  01:04 

04/06/2010  22:13 

26/06/2010  11:30 

19/06/2010  04:29 

12/06/2010  11:15 

04/07/2010  14:35 

26/07/2010  01:37 

18/07/2010  10:11 

11/07/2010  19:40 

03/08/2010  04:59 

24/08/2010  17:05 

16/08/2010  18:14 

10/08/2010  03:08 

01/09/2010  17:22 

23/09/2010  09:17 

15/09/2010  05:50 

08/09/2010  10:30 

01/10/2010  03:52 

23/10/2010  01:37 

14/10/2010  21:27 

07/10/2010  18:44 

30/10/2010  12:46 

21/11/2010  17:27 

13/11/2010  16:39 

06/11/2010  04:52 

28/11/2010  20:36 

21/12/2010  08:13 

13/12/2010  13:59 

05/12/2010  17:36 

28/12/2010  04:18 

2011  Delta  T:  65.1 8 Seconds 

J j' 

26/01/2011  12:57 

19/01/2011  21:21 

12/01/2011  11:31 

04/01/2011  09:03 

24/02/2011  23:26 

18/02/2011  08:36 

11/02/2011  07:18 

03/02/2011  02:31 

26/03/2011  12:07 

19/03/2011  18:10 

12/03/2011  23:45 

04/03/2011  20:46 

25/04/2011  02:47 

18/04/2011  02:44 

11/04/2011  12:05 

03/04/2011  14:32 

24/05/2011  18:52 

17/05/2011  11:09 

10/05/2011  20:33 

03/05/2011  06:51 

23/06/2011  11:48 

15/06/2011  20:14 

09/06/2011  02:11 

01/06/2011  21:03 

23/07/2011  05:02 

15/07/2011  06:40 

08/07/2011  06:29 

01/07/2011  08:54 

21/08/2011  21:54 

13/08/2011  18:58 

06/08/2011  11:08 

30/07/2011  18:40 

20/09/2011  13:39 

12/09/2011  09:27 

04/09/2011  17:39 

29/08/2011  03:04 

20/10/2011  03:30 

12/10/2011  02:06 

04/10/2011  03:15 

27/09/2011  11:09 

18/11/2011  15:09 

10/11/2011  20:16 

02/11/2011  16:38 

26/10/2011  19:56 

18/12/2011  00:48 

10/12/2011  14:36 

02/12/2011  09:52 

25/11/2011  06:10 

24/12/2011  18:06 

2012  Delta  T:  65.13  Seconds 

J j' 

16/01/2012  09:08 

09/01/2012  07:30 

01/01/2012  06:15 

23/01/2012  07:39 

14/02/2012  17:04 

07/02/2012  21:54 

31/01/2012  04:10 

21/02/2012  22:35 

15/03/2012  01:25 

08/03/2012  09:40 

01/03/2012  01:22 

22/03/2012  14:37 

13/04/2012  10:50 

06/04/2012  19:19 

30/03/2012  19:41 

21/04/2012  07:18 

12/05/2012  21:47 

06/05/2012  03:35 

29/04/2012  09:58 

20/05/2012  23:47 

11/06/2012  10:41 

04/06/2012  11:12 

28/05/2012  20:16 

19/06/2012  15:02 

11/07/2012  01:48 

03/07/2012  18:52 

27/06/2012  03:30 

19/07/2012  04:24 

09/08/2012  18:55 

02/08/2012  03:27 

26/07/2012  08:56 

17/08/2012  15:54 

08/09/2012  13:15 

31/08/2012  13:58 

24/08/2012  13:54 

16/09/2012  02:11 

08/10/2012  07:33 

30/09/2012  03:19 

22/09/2012  19:41 

15/10/2012  12:03 

07/11/2012  00:36 

29/10/2012  19:49 

22/10/2012  03:32 

13/11/2012  22:08 

06/12/2012  15:31 

28/11/2012  14:46 

20/11/2012  14:31 

13/12/2012  08:42 

28/12/2012  10:21 

20/12/2012  05:19 

201 3 Delta  T:  65.04  Seconds 
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J j' 

05/01/2013  03:58 

27/01/2013  04:38 

18/01/2013  23:45 

11/01/2013  19:44 

03/02/2013  13:56 

25/02/2013  20:26 

17/02/2013  20:31 

10/02/2013  07:20 

04/03/2013  21:53 

27/03/2013  09:27 

19/03/2013  17:27 

11/03/2013  19:51 

03/04/2013  04:37 

25/04/2013  19:57 

18/04/2013  12:31 

10/04/2013  09:35 

02/05/2013  11:14 

25/05/2013  04:25 

18/05/2013  04:35 

10/05/2013  00:28 

31/05/2013  18:58 

23/06/2013  11:32 

16/06/2013  17:24 

08/06/2013  15:56 

30/06/2013  04:54 

22/07/2013  18:16 

16/07/2013  03:18 

08/07/2013  07:14 

29/07/2013  17:43 

21/08/2013  01:45 

14/08/2013  10:56 

06/08/2013  21:51 

28/08/2013  09:35 

19/09/2013  11:13 

12/09/2013  17:08 

05/09/2013  11:36 

27/09/2013  03:55 

18/10/2013  23:38 

11/10/2013  23:02 

05/10/2013  00:35 

26/10/2013  23:41 

17/11/2013  15:16 

10/11/2013  05:57 

03/11/2013  12:50 

25/11/2013  19:28 

17/12/2013  09:28 

09/12/2013  15:12 

03/12/2013  00:22 

25/12/2013  13:48 

2014  Delta  T:  64.92  Seconds 

J J> 

24/01/2014  05:19 

16/01/2014  04:52 

08/01/2014  03:39 

01/01/2014  11:14 

22/02/2014  17:15 

14/02/2014  23:53 

06/02/2014  19:22 

30/01/2014  21:39 

24/03/2014  01:46 

16/03/2014  17:08 

08/03/2014  13:27 

01/03/2014  08:00 

22/04/2014  07:52 

15/04/2014  07:42 

07/04/2014  08:31 

30/03/2014  18:45 

21/05/2014  12:59 

14/05/2014  19:16 

07/05/2014  03:15 

29/04/2014  06:14 

19/06/2014  18:39 

13/06/2014  04:12 

05/06/2014  20:39 

28/05/2014  18:40 

19/07/2014  02:08 

12/07/2014  11:25 

05/07/2014  11:59 

27/06/2014  08:09 

17/08/2014  12:26 

10/08/2014  18:09 

04/08/2014  00:50 

26/07/2014  22:42 

16/09/2014  02:05 

09/09/2014  01:38 

02/09/2014  11:11 

25/08/2014  14:13 

15/10/2014  19:12 

08/10/2014  10:51 

01/10/2014  19:33 

24/09/2014  06:14 

14/11/2014  15:16 

06/11/2014  22:23 

31/10/2014  02:48 

23/10/2014  21:57 

14/12/2014  12:51 

06/12/2014  12:27 

29/11/2014  10:06 

22/11/2014  12:32 

28/12/2014  18:31 

22/12/2014  01:36 
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'JyLa  jq  ..o  ^ !-»■  ii  (jC-  - 


2004  Delta  T:  64.58  Seconds 

es-^ 

J J> 

15/01/2004  06:22 

07/01/2004  14:21 

29/01/2004  04:17 

21/01/2004  19:57 

13/02/2004  12:58 

06/02/2004  07:38 

28/02/2004  02:08 

20/02/2004  11:02 

13/03/2004  19:28 

07/03/2004  00:46 

28/03/2004  23:38 

20/03/2004  21:16 

12/04/2004  05:34 

05/04/2004  09:33 

27/04/2004  19:10 

19/04/2004  14:38 

11/05/2004  11:07 

04/05/2004  22:06 

27/05/2004  06:11 

19/05/2004  04:19 

09/06/2004  18:26 

03/06/2004  04:39 

25/06/2004  20:18 

17/06/2004  19:24 

09/07/2004  08:43 

02/07/2004  09:35 

25/07/2004  02:22 

17/07/2004  13:03 

07/08/2004  20:57 

31/07/2004  18:55 

23/08/2004  09:18 

15/08/2004  23:34 

06/09/2004  13:54 

30/08/2004  03:10 

21/09/2004  17:40 

14/09/2004  15:14 

06/10/2004  10:28 

28/09/2004  11:30 

20/10/2004  22:18 

14/10/2004  01:20 

05/11/2004  07:23 

28/10/2004  03:50 

19/11/2004  04:11 

12/11/2004  15:17 

05/12/2004  02:08 

26/11/2004  21:58 

18/12/2004  18:20 

11/12/2004  23:46 

26/12/2004  13:27 

2005  Delta  T:  64.77  Seconds 

J j' 

03/01/2005  16:03 

25/01/2005  08:54 

17/01/2005  05:12 

10/01/2005  13:27 

02/02/2005  08:37 

24/02/2005  04:58 

16/02/2005  00:01 

08/02/2005  21:05 

03/03/2005  15:55 

25/03/2005  22:39 

17/03/2005  20:38 

10/03/2005  10:50 

02/04/2005  02:02 

24/04/2005  08:46 

16/04/2005  16:32 

08/04/2005  19:39 

01/05/2005  07:46 

23/05/2005  21:54 

16/05/2005  07:19 

08/05/2005  10:33 

30/05/2005  11:38 

22/06/2005  04:33 

15/06/2005  00:40 

06/06/2005  20:31 

28/06/2005  16:45 

21/07/2005  09:29 

14/07/2005  17:04 

06/07/2005  13:36 

28/07/2005  05:08 

19/08/2005  18:34 

13/08/2005  01:36 

05/08/2005  01:33  | 

26/08/2005  14:03 

18/09/2005  02:55 

11/09/2005  11:59 

03/09/2005  18:10 

25/09/2005  08:04 

17/10/2005  10:36 

10/10/2005  20:13 

03/10/2005  12:08 

25/10/2005  02:56 

16/11/2005  02:16 

09/11/2005  01:05 

01/11/2005  23:36 

23/11/2005  21:23 

15/12/2005  15:22 

08/12/2005  08:38 

01/12/2005  15:43 

23/12/2005  17:45 

31/12/2005  01:52 

2006  Delta  T:  64.93  Seconds 

J j' 

22/01/2006  14:02 

14/01/2006  08:20 

06/01/2006  20:13 

29/01/2006  15:06 

21/02/2006  08:33 

13/02/2006  04:51 

05/02/2006  04:44 

27/02/2006  22:57 

22/03/2006  17:20 

15/03/2006  01:10 

06/03/2006  21:17 

29/03/2006  11:53 

21/04/2006  05:16 

13/04/2006  15:54 

05/04/2006  12:42 

27/04/2006  19:05 

20/05/2006  09:55 

13/05/2006  06:24 

05/05/2006  03:28 

27/05/2006  05:27 

18/06/2006  13:19 

11/06/2006  18:41 

03/06/2006  23:06 

25/06/2006  16:28 

13 


17/07/2006  17:33 

11/07/2006  03:41 

03/07/2006  18:20 

25/07/2006  03:58 

16/08/2006  03:27 

09/08/2006  09:24 

02/08/2006  07:03 

23/08/2006  18:26 

14/09/2006  11:13 

07/09/2006  19:47 

31/08/2006  23:02 

22/09/2006  13:15 

14/10/2006  01:38 

07/10/2006  03:49 

30/09/2006  11:04 

22/10/2006  05:09 

12/11/2006  15:55 

05/11/2006  11:19 

29/10/2006  21:56 

20/11/2006  20:47 

12/12/2006  13:26 

05/12/2006  01:49 

28/11/2006  04:50 

20/12/2006  15:01 

27/12/2006  16:28 

2007  Delta  T : 65.05  Seconds 

J J> 

11 

1 1/01/2007  12:16 

03/01/2007  12:09 

25/01/2007  23:11 

19/01/2007  03:09 

10/02/2007  10:22 

02/02/2007  05:32 

24/02/2007  06:10 

17/02/2007  16:33 

12/03/2007  05:49 

04/03/2007  00:54 

25/03/2007  19:46 

19/03/2007  01:23 

10/04/2007  16:16 

02/04/2007  17:00 

24/04/2007  04:43 

17/04/2007  13:06 

10/05/2007  06:11 

02/05/2007  08:43 

23/05/2007  21:42 

16/05/2007  18:52 

08/06/2007  11:35 

01/06/2007  02:24 

22/06/2007  14:36 

15/06/2007  01:50 

07/07/2007  15:28 

30/06/2007  11:58 

22/07/2007  04:37 

14/07/2007  13:30 

05/08/2007  20:04 

30/07/2007  02:04 

20/08/2007  23:41 

12/08/2007  21:23 

04/09/2007  04:18 

28/08/2007  09:09 

19/09/2007  18:36 

11/09/2007  13:59 

03/10/2007  10:24 

26/09/2007  21:11 

19/10/2007  06:55 

11/10/2007  04:46 

01/11/2007  20:00 

26/10/2007  05:00 

17/11/2007  22:42 

09/11/2007  21:21 

01/12/2007  12:10 

24/11/2007  12:59 

17/12/2007  09:42 

09/12/2007  17:31 

31/12/2007  08:52 

24/12/2007  02:25 

2008  Delta  T:  65.14  Seconds 

gr^ 

J J> 

30/01/2008  06:48 

22/01/2008  11:49 

15/01/2008  20:51 

08/01/2008  13:15 

29/02/2008  04:10 

21/02/2008  04:00 

14/02/2008  02:22 

07/02/2008  02:43 

29/03/2008  20:28 

21/03/2008  19:36 

14/03/2008  10:13 

07/03/2008  17:16 

28/04/2008  13:15 

20/04/2008  08:56 

12/04/2008  19:54 

06/04/2008  02:59 

28/05/2008  04:43 

20/05/2008  03:14 

12/05/2008  02:25 

05/05/2008  13:43 

26/06/2008  11:55 

18/06/2008  17:45 

10/06/2008  16:46 

03/06/2008  18:47 

25/07/2008  17:02 

18/07/2008  07:03 

10/07/2008  03:03 

03/07/2008  00:43 

24/08/2008  00:20 

16/08/2008  23:06 

08/08/2008  21:17 

01/08/2008  11:51 

22/09/2008  06:43 

15/09/2008  08:04 

07/09/2008  15:56 

30/08/2008  19:04 

21/10/2008  11:36 

14/10/2008  21:35 

07/10/2008  07:30 

29/09/2008  09:47 

19/11/2008  20:23 

13/11/2008  06:00 

06/11/2008  02:34 

28/10/2008  21:33 

19/12/2008  10:40 

12/12/2008  16:08 

05/12/2008  21:59 

27/11/2008  17:01 

27/12/2008  13:53 

2009  Delta  T:  65.19  Seconds 

J j' 

JjLsw-al! 

18/01/2009  04:30 

11/01/2009  03:57 

04/01/2009  12:30 

26/01/2009  09:44 

16/02/2009  20:07 

09/02/2009  13:23 

02/02/2009  23:19 

24/02/2009  23:52 

18/03/2009  15:55 

11/03/2009  03:23 

04/03/2009  06:00 

26/03/2009  16:31 

17/04/2009  12:49 

09/04/2009  13:22 

02/04/2009  16:17 

25/04/2009  02:05 

17/05/2009  08:37 

09/05/2009  04:29 

01/05/2009  21:28 

24/05/2009  13:38 

15/06/2009  21:31 

07/06/2009  19:01 

31/05/2009  02:09 

22/06/2009  18:52 

15/07/2009  10:22 

07/07/2009  08:01 

29/06/2009  11:33 

22/07/2009  01:07 

13/08/2009  17:10 

06/08/2009  02:13 

28/07/2009  22:24 

20/08/2009  11:36 
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12/09/2009  04:00 

04/09/2009  15:18 

27/08/2009  12:06 

18/09/2009  18:13 

11/10/2009  09:34 

04/10/2009  05:53 

26/09/2009  03:06 

18/10/2009  05:44 

09/11/2009  14:31 

02/11/2009  20:36 

26/10/2009  00:08 

16/11/2009  18:35 

09/12/2009  00:59 

02/12/2009  06:49 

24/11/2009  22:08 

16/12/2009  13:37 

31/12/2009  20:33 

24/12/2009  19:12 

201 0 Delta  T:  65.20  Seconds 

gr^  frH  J3 

J J> 

07/01/2010  10:50 

30/01/2010  05:55 

23/01/2010  10:28 

15/01/2010  08:49 

06/02/2010  00:05 

28/02/2010  16:09 

22/02/2010  00:19 

14/02/2010  01:18 

07/03/2010  14:20 

30/03/2010  03:15 

23/03/2010  10:41 

15/03/2010  19:56 

06/04/2010  10:11 

28/04/2010  10:36 

21/04/2010  19:43 

14/04/2010  13:56  | 

06/05/2010  06:08 

28/05/2010  00:50 

20/05/2010  23:32 

13/05/2010  23:18 

04/06/2010  21:27 

26/06/2010  09:44 

19/06/2010  03:04 

12/06/2010  12:53 

04/07/2010  13:36 

26/07/2010  02:44 

18/07/2010  09:15 

11/07/2010  18:53 

03/08/2010  06:43 

24/08/2010  17:14 

16/08/2010  19:41 

10/08/2010  01:56 

01/09/2010  15:40 

23/09/2010  08:04 

15/09/2010  04:00 

08/09/2010  11:59 

01/10/2010  05:41 

23/10/2010  02:45 

14/10/2010  21:59 

07/10/2010  18:16 

30/10/2010  12:11 

21/11/2010  17:40 

13/11/2010  18:26 

06/11/2010  04:29 

28/11/2010  19:09 

21/12/2010  07:17 

13/12/2010  15:44 

05/12/2010  17:29 

28/12/2010  05:54 

2011  Delta  T:  65.18  Seconds 

J j' 

26/01/2011  12:28 

19/01/2011  23:05 

12/01/2011  11:44 

04/01/2011  10:57 

24/02/2011  23:24 

18/02/2011  07:36 

11/02/2011  05:26 

03/02/2011  00:51 

26/03/2011  11:51 

19/03/2011  18:40 

12/03/2011  23:38 

04/03/2011  19:42 

25/04/2011  04:41 

18/04/2011  03:30 

11/04/2011  12:48 

03/04/2011  15:29 

24/05/2011  17:04 

17/05/2011  09:36 

10/05/2011  21:20 

03/05/2011  08:01 

23/06/2011  11:39 

15/06/2011  21:55 

09/06/2011  01:17 

01/06/2011  19:54 

23/07/2011  06:48 

15/07/2011  06:10 

08/07/2011  04:49 

01/07/2011  10:43 

21/08/2011  20:45 

13/08/2011  20:26 

06/08/2011  10:55 

30/07/2011  18:08 

20/09/2011  12:49 

12/09/2011  08:10 

04/09/2011  19:13 

29/08/2011  01:50 

20/10/2011  05:20 

12/10/2011  03:06 

04/10/2011  01:58 

27/09/2011  12:34 

18/11/2011  13:54 

10/11/2011  22:08 

02/11/2011  18:24 

26/10/2011  19:08 

18/12/2011  01:50 

10/12/2011  12:50 

02/12/2011  08:57 

25/11/2011  06:49 

24/12/2011  17:49 

2012  Delta  T:  65.13  Seconds 

gr^ 

J j> 

16/01/2012  09:47 

09/01/2012  06:44 

01/01/2012  04:29 

23/01/2012  09:16 

14/02/2012  15:30 

07/02/2012  23:36 

31/01/2012  02:45 

21/02/2012  21:06 

15/03/2012  02:52 

08/03/2012  08:26 

01/03/2012  00:43 

22/03/2012  15:30 

13/04/2012  10:58 

06/04/2012  20:23 

30/03/2012  20:50 

21/04/2012  08:45 

12/05/2012  20:45 

06/05/2012  04:08 

29/04/2012  08:54 

20/05/2012  22:00 

11/06/2012  10:53 

04/06/2012  09:38 

28/05/2012  21:07 

19/06/2012  15:47 

11/07/2012  03:27 

03/07/2012  20:06 

27/06/2012  02:17 

19/07/2012  03:45 

09/08/2012  17:02 

02/08/2012  03:58 

26/07/2012  07:27 

17/08/2012  16:13 

08/09/2012  12:34 

31/08/2012  12:23 

24/08/2012  15:27 

16/09/2012  00:38 

08/10/2012  08:40 

30/09/2012  03:55 

22/09/2012  20:44 

15/10/2012  13:23 
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07/11/2012  01:50 

29/10/2012  21:33 

22/10/2012  02:12 

13/11/2012  20:47 

06/12/2012  14:13 

28/11/2012  13:00 

20/11/2012  16:18 

13/12/2012  10:22 

28/12/2012  08:45 

20/12/2012  03:43 

201 3 Delta  T:  65.04  Seconds 

J J> 

05/01/2013  05:38 

27/01/2013  04:47 

18/01/2013  23:40 

11/01/2013  18:57 

03/02/2013  13:09 

25/02/2013  22:04 

17/02/2013  21:30 

10/02/2013  08:44 

04/03/2013  20:42 

27/03/2013  08:16 

19/03/2013  19:13 

11/03/2013  19:07 

03/04/2013  06:21 

25/04/2013  21:20 

18/04/2013  13:38 

10/04/2013  11:24 

02/05/2013  11:14 

25/05/2013  04:43 

18/05/2013  03:00 

09/05/2013  22:39 

31/05/2013  17:17 

23/06/2013  09:55 

16/06/2013  18:56 

08/06/2013  16:25  | 

30/06/2013  06:35 

22/07/2013  19:10 

16/07/2013  02:07 

08/07/2013  08:51 

29/07/2013  16:01 

21/08/2013  02:42 

14/08/2013  10:34 

06/08/2013  20:22 

28/08/2013  10:09 

19/09/2013  09:42 

12/09/2013  18:47 

05/09/2013  13:04 

27/09/2013  05:52 

19/10/2013  01:12 

11/10/2013  23:02 

04/10/2013  22:51 

27/10/2013  00:21 

17/11/2013  13:47 

10/11/2013  04:17 

03/11/2013  14:05 

25/11/2013  17:36 

17/12/2013  08:07 

09/12/2013  16:56 

02/12/2013  22:39 

25/12/2013  12:58 

2014  Delta  T:  64.92  Seconds 

J j' 

24/01/2014  06:56 

16/01/2014  04:57 

08/01/2014  02:26 

01/01/2014  12:48 

22/02/2014  15:37 

15/02/2014  01:24 

06/02/2014  20:39 

30/01/2014  20:25 

24/03/2014  03:20 

16/03/2014  16:54 

08/03/2014  15:04 

01/03/2014  09:29 

22/04/2014  08:53 

15/04/2014  07:00 

07/04/2014  06:39 

30/03/2014  18:22 

21/05/2014  12:28 

14/05/2014  20:30 

07/05/2014  01:57 

29/04/2014  06:54 

19/06/2014  17:01 

13/06/2014  04:33 

05/06/2014  21:26 

28/05/2014  18:16 

19/07/2014  03:46 

12/07/2014  09:49 

05/07/2014  12:28 

27/06/2014  09:59 

17/08/2014  12:05 

10/08/2014  19:01 

04/08/2014  00:20 

26/07/2014  21:01 

16/09/2014  03:56 

09/09/2014  02:37 

02/09/2014  11:07 

25/08/2014  15:04 

15/10/2014  17:14 

08/10/2014  09:25 

01/10/2014  20:38 

24/09/2014  07:04 

14/11/2014  13:54 

07/11/2014  00:07 

31/10/2014  01:41 

23/10/2014  20:33 

14/12/2014  12:16 

06/12/2014  10:37 

29/11/2014  09:28 

22/11/2014  13:55 

28/12/2014  19:52 

21/12/2014  23:51 
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VU*S  21 :25:22  :u^ - 

_ ^iajai  (_g jAuixa  Jajaijixj  J}_j3  240  "£4s!l_jVI  - 


2004  Delta  T:  64.58  Seconds 

es-^ 

J J> 

15/01/2004  05:13 

07/01/2004  13:53 

29/01/2004  05:27 

21/01/2004  21:13 

13/02/2004  14:07 

06/02/2004  08:47 

28/02/2004  03:31 

20/02/2004  09:41 

13/03/2004  19:31 

06/03/2004  23:58 

29/03/2004  00:54 

20/03/2004  22:31 

12/04/2004  04:16 

05/04/2004  10:27 

27/04/2004  18:45 

19/04/2004  15:17 

11/05/2004  12:23 

04/05/2004  19:35 

27/05/2004  06:28 

19/05/2004  03:13 

09/06/2004  18:59 

03/06/2004  05:37 

25/06/2004  20:25 

17/06/2004  20:46 

09/07/2004  09:29 

02/07/2004  10:38 

25/07/2004  03:25 

17/07/2004  12:43 

07/08/2004  20:31 

31/07/2004  16:49 

23/08/2004  08:28 

16/08/2004  00:00 

06/09/2004  15:16 

30/08/2004  04:07 

21/09/2004  16:23 

14/09/2004  15:48 

06/10/2004  11:37 

28/09/2004  12:17 

20/10/2004  23:27 

14/10/2004  01:13 

05/11/2004  07:17 

28/10/2004  04:55 

19/11/2004  05:13 

12/11/2004  15:52 

04/12/2004  23:09 

26/11/2004  19:18 

18/12/2004  17:57 

12/12/2004  00:19 

26/12/2004  13:26 

2005  Delta  T:  64.77  Seconds 

J j' 

03/01/2005  16:53 

25/01/2005  10:01 

17/01/2005  06:09 

10/01/2005  13:34 

02/02/2005  08:53 

24/02/2005  05:57 

16/02/2005  01:23 

08/02/2005  22:16 

03/03/2005  16:56 

25/03/2005  20:07 

17/03/2005  21:11 

10/03/2005  09:26 

01/04/2005  23:28 

24/04/2005  09:48 

16/04/2005  13:45 

08/04/2005  21:01 

01/05/2005  08:07 

23/05/2005  19:16 

16/05/2005  07:13 

08/05/2005  08:25 

30/05/2005  12:56 

22/06/2005  05:35 

15/06/2005  01:46 

06/06/2005  21:49 

28/06/2005  17:45 

21/07/2005  10:34 

14/07/2005  14:47 

06/07/2005  13:38 

28/07/2005  03:37 

19/08/2005  16:42 

13/08/2005  02:46 

05/08/2005  01:18 

26/08/2005  15:24 

18/09/2005  03:45 

11/09/2005  09:52 

03/09/2005  19:17 

25/09/2005  08:28 

17/10/2005  11:36 

10/10/2005  20:46 

03/10/2005  10:51 

24/10/2005  23:44 

16/11/2005  02:47 

09/11/2005  02:25 

02/11/2005  00:07 

23/11/2005  20:14 

15/12/2005  14:32 

08/12/2005  08:20 

01/12/2005  16:31 

23/12/2005  18:10 

31/12/2005  01:44 

2006  Delta  T:  64.93  Seconds 

J j' 

22/01/2006  15:09 

14/01/2006  09:33 

06/01/2006  20:45 

29/01/2006  15:56 

21/02/2006  08:52 

13/02/2006  05:52 

05/02/2006  05:46 

27/02/2006  23:50 

22/03/2006  18:05 

15/03/2006  00:33 

06/03/2006  22:05 

29/03/2006  11:06 

21/04/2006  03:50 

13/04/2006  14:45 

05/04/2006  10:10 

27/04/2006  20:25 

20/05/2006  10:59 

13/05/2006  07:33 

05/05/2006  04:29 

27/05/2006  03:52 

18/06/2006  14:40 

11/06/2006  16:21 

04/06/2006  00:06 

25/06/2006  17:32 
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17/07/2006  18:21 

11/07/2006  04:39 

03/07/2006  17:01 

25/07/2006  02:38 

16/08/2006  01:02 

09/08/2006  10:31 

02/08/2006  07:07 

23/08/2006  19:35 

14/09/2006  12:28 

07/09/2006  17:48 

01/09/2006  00:09 

22/09/2006  12:51 

13/10/2006  22:42 

07/10/2006  04:50 

30/09/2006  09:21 

22/10/2006  03:16 

12/11/2006  16:47 

05/11/2006  12:08 

29/10/2006  23:02 

20/11/2006  21:55 

12/12/2006  14:33 

05/12/2006  02:04 

28/11/2006  05:44 

20/12/2006  15:44 

27/12/2006  14:51 

2007  Delta  T : 65.05  Seconds 

J J> 

11 

11/01/2007  13:23 

03/01/2007  12:35 

26/01/2007  00:25 

19/01/2007  02:31 

10/02/2007  11:17 

02/02/2007  06:39 

24/02/2007  06:47 

17/02/2007  17:42 

12/03/2007  04:10 

04/03/2007  00:09 

25/03/2007  19:50 

19/03/2007  01:39 

10/04/2007  17:19 

02/04/2007  15:15 

24/04/2007  05:30 

17/04/2007  12:59 

10/05/2007  05:35 

02/05/2007  09:50 

23/05/2007  22:25 

16/05/2007  20:10 

08/06/2007  12:54 

01/06/2007  02:43 

22/06/2007  11:32 

15/06/2007  01:45 

07/07/2007  16:39 

30/06/2007  12:32 

22/07/2007  05:23 

14/07/2007  13:28 

05/08/2007  20:01 

30/07/2007  02:36 

21/08/2007  00:52 

12/08/2007  22:19 

04/09/2007  02:06 

28/08/2007  10:20 

19/09/2007  17:58 

11/09/2007  14:04 

03/10/2007  11:28 

26/09/2007  19:16 

19/10/2007  07:08 

11/10/2007  03:02 

01/11/2007  19:33 

26/10/2007  06:11 

17/11/2007  23:59 

09/11/2007  22:24 

01/12/2007  13:16 

24/11/2007  13:16 

17/12/2007  08:59 

09/12/2007  18:46 

31/12/2007  09:16 

24/12/2007  02:53 

2008  Delta  T:  65.14  Seconds 

yr^  £JJjJ 

J J> 

30/01/2008  05:49 

22/01/2008  12:16 

15/01/2008  21:35 

08/01/2008  13:14 

29/02/2008  01:06 

21/02/2008  04:47 

14/02/2008  03:40 

07/02/2008  02:20 

29/03/2008  20:06 

21/03/2008  16:50 

14/03/2008  09:07 

07/03/2008  18:32 

28/04/2008  14:40 

20/04/2008  10:00 

12/04/2008  20:01 

06/04/2008  02:42 

28/05/2008  03:07 

20/05/2008  03:51 

12/05/2008  03:29 

05/05/2008  13:51 

26/06/2008  13:16 

18/06/2008  15:39 

10/06/2008  14:22 

03/06/2008  20:02 

25/07/2008  17:57 

18/07/2008  08:27 

10/07/2008  04:03 

03/07/2008  00:57 

23/08/2008  22:22 

16/08/2008  21:48 

08/08/2008  21:54 

01/08/2008  10:41 

22/09/2008  06:17 

15/09/2008  09:24 

07/09/2008  12:54 

30/08/2008  20:08 

21/10/2008  12:45 

14/10/2008  19:36 

07/10/2008  07:28 

29/09/2008  07:03 

19/11/2008  19:45 

13/11/2008  07:17 

06/11/2008  03:53 

28/10/2008  22:30 

19/12/2008  11:34 

12/12/2008  15:04 

05/12/2008  23:08 

27/11/2008  18:09 

27/12/2008  14:11 

2009  Delta  T:  65.19  Seconds 

yr^  frH  J3 

J J> 

JjLsw-al! 

18/01/2009  01:46 

11/01/2009  04:49 

04/01/2009  10:40 

26/01/2009  07:10 

16/02/2009  19:51 

09/02/2009  13:16 

03/02/2009  00:34 

25/02/2009  00:35 

18/03/2009  17:02 

11/03/2009  03:55 

04/03/2009  06:38 

26/03/2009  17:42 

17/04/2009  14:15 

09/04/2009  13:20 

02/04/2009  13:50 

25/04/2009  02:08 

17/05/2009  09:24 

09/05/2009  05:23 

01/05/2009  22:09 

24/05/2009  13:43  | 

15/06/2009  20:53 

07/06/2009  16:21 

31/05/2009  03:11 

22/06/2009  20:06 

15/07/2009  11:32 

07/07/2009  09:23 

29/06/2009  09:37 

22/07/2009  01:06 

13/08/2009  18:02 

06/08/2009  02:53 

28/07/2009  23:16 

20/08/2009  10:17 
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12/09/2009  01:35 

04/09/2009  14:39 

27/08/2009  09:48 

18/09/2009  19:14 

11/10/2009  10:25 

04/10/2009  07:16 

26/09/2009  04:19 

18/10/2009  03:44 

09/11/2009  15:32 

02/11/2009  18:14 

26/10/2009  01:34 

16/11/2009  19:47 

08/12/2009  22:29 

02/12/2009  08:07 

24/11/2009  23:22 

16/12/2009  13:39 

31/12/2009  17:55 

24/12/2009  19:20 

201 0 Delta  T:  65.20  Seconds 

fcH  J3 

J J> 

07/01/2010  11:43 

30/01/2010  07:00 

23/01/2010  09:26 

15/01/2010  05:54 

05/02/2010  21:55 

28/02/2010  14:54 

22/02/2010  01:39 

14/02/2010  01:31 

07/03/2010  15:36 

30/03/2010  03:41 

23/03/2010  09:17 

15/03/2010  21:21 

06/04/2010  11:18 

28/04/2010  11:23 

21/04/2010  19:41 

14/04/2010  14:17 

06/05/2010  05:24 

28/05/2010  00:05 

21/05/2010  00:32 

14/05/2010  00:11 

04/06/2010  20:48 

26/06/2010  10:50 

19/06/2010  03:59 

12/06/2010  12:28 

04/07/2010  15:02 

26/07/2010  03:33 

18/07/2010  08:25 

11/07/2010  20:04 

03/08/2010  06:23 

24/08/2010  15:36 

16/08/2010  19:34 

10/08/2010  01:33 

01/09/2010  16:48 

23/09/2010  09:28 

15/09/2010  05:01 

08/09/2010  10:55 

01/10/2010  04:22 

23/10/2010  03:33 

14/10/2010  23:08 

07/10/2010  19:15 

30/10/2010  13:20 

21/11/2010  15:53 

13/11/2010  18:08 

06/11/2010  03:06 

28/11/2010  19:02 

21/12/2010  08:34 

13/12/2010  13:30 

05/12/2010  18:38 

28/12/2010  04:30 

2011  Delta  T:  65.18  Seconds 

J j' 

26/01/2011  13:33 

19/01/2011  21:13 

12/01/2011  10:05 

04/01/2011  08:58 

24/02/2011  21:37 

18/02/2011  08:38 

11/02/2011  06:19 

03/02/2011  01:12 

26/03/2011  13:09 

19/03/2011  16:30 

13/03/2011  00:55 

04/03/2011  21:08 

25/04/2011  02:38 

18/04/2011  04:01 

11/04/2011  10:20 

03/04/2011  16:28 

24/05/2011  18:00 

17/05/2011  10:35 

10/05/2011  21:56 

03/05/2011  05:31 

23/06/2011  13:04 

15/06/2011  19:19 

09/06/2011  02:20 

01/06/2011  21:15 

23/07/2011  06:33 

15/07/2011  07:31 

08/07/2011  05:28 

01/07/2011  08:30 

21/08/2011  20:20 

13/08/2011  17:54 

06/08/2011  09:20 

30/07/2011  19:16 

20/09/2011  14:09 

12/09/2011  09:33 

04/09/2011  18:57 

29/08/2011  01:28 

20/10/2011  03:38 

12/10/2011  04:04 

04/10/2011  03:16 

27/09/2011  11:49 

18/11/2011  14:59 

10/11/2011  19:41 

02/11/2011  18:01 

26/10/2011  20:11 

17/12/2011  23:10 

10/12/2011  13:09 

02/12/2011  08:28 

25/11/2011  04:31 

24/12/2011  19:03 

2012  Delta  T:  65.13  Seconds 

J j> 

16/01/2012  10:25 

09/01/2012  07:59 

01/01/2012  05:36 

23/01/2012  06:48 

14/02/2012  16:31 

07/02/2012  22:01 

31/01/2012  04:08 

21/02/2012  22:22 

15/03/2012  00:04 

08/03/2012  09:24 

01/03/2012  02:08 

22/03/2012  16:31 

13/04/2012  12:12 

06/04/2012  17:50 

30/03/2012  21:26 

21/04/2012  06:12 

12/05/2012  20:22 

06/05/2012  04:52 

29/04/2012  08:09 

20/05/2012  23:11 

11/06/2012  12:11 

04/06/2012  10:39 

28/05/2012  21:37 

19/06/2012  16:45 

11/07/2012  01:05 

03/07/2012  17:34 

27/06/2012  03:18 

19/07/2012  02:33  | 

09/08/2012  18:00 

02/08/2012  05:03 

26/07/2012  07:22 

17/08/2012  17:06 

08/09/2012  13:57 

31/08/2012  12:52 

24/08/2012  12:42 

16/09/2012  00:42 

08/10/2012  09:18 

30/09/2012  05:04 

22/09/2012  21:22 

15/10/2012  13:04 
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06/11/2012  22:52 

29/10/2012  19:03 

22/10/2012  03:29 

13/11/2012  21:49 

06/12/2012  15:14 

28/11/2012  13:18 

20/11/2012  14:29 

13/12/2012  08:11 

28/12/2012  09:59 

20/12/2012  04:55 

201 3 Delta  T:  65.04  Seconds 

J J> 

05/01/2013  03:54 

27/01/2013  05:50 

19/01/2013  01:03 

11/01/2013  20:14 

03/02/2013  14:17 

25/02/2013  19:24 

17/02/2013  22:27 

10/02/2013  06:29 

04/03/2013  20:14 

27/03/2013  09:17 

19/03/2013  18:54 

11/03/2013  20:29 

03/04/2013  05:35 

25/04/2013  18:39 

18/04/2013  10:41 

10/04/2013  10:03 

02/05/2013  12:30 

25/05/2013  05:40 

18/05/2013  04:01 

09/05/2013  23:44 

31/05/2013  18:08 

23/06/2013  10:55 

16/06/2013  18:14 

08/06/2013  17:34  | 

30/06/2013  06:17 

22/07/2013  16:59 

16/07/2013  03:11 

08/07/2013  05:41 

29/07/2013  17:11 

21/08/2013  03:30 

14/08/2013  09:08 

06/08/2013  21:29 

28/08/2013  11:18 

19/09/2013  10:50 

12/09/2013  18:17 

05/09/2013  12:38 

27/09/2013  04:34 

19/10/2013  01:17 

12/10/2013  00:16 

04/10/2013  23:28 

26/10/2013  21:44 

17/11/2013  13:48 

10/11/2013  05:16 

03/11/2013  14:09 

25/11/2013  18:01 

17/12/2013  09:26 

09/12/2013  15:37 

02/12/2013  23:27 

25/12/2013  14:04 

2014  Delta  T:  64.92  Seconds 

J j' 

11 

24/01/2014  06:08 

16/01/2014  06:06 

08/01/2014  03:47 

01/01/2014  12:28 

22/02/2014  16:39 

15/02/2014  01:07 

06/02/2014  21:18 

30/01/2014  21:39 

24/03/2014  00:40 

16/03/2014  15:12 

08/03/2014  12:03 

01/03/2014  07:33 

22/04/2014  09:38 

15/04/2014  08:05 

07/04/2014  06:57 

30/03/2014  19:42 

21/05/2014  13:48 

14/05/2014  17:43 

07/05/2014  03:07 

29/04/2014  04:54 

19/06/2014  17:56 

13/06/2014  05:33 

05/06/2014  22:03 

28/05/2014  19:37 

19/07/2014  01:39 

12/07/2014  10:51 

05/07/2014  10:04 

27/06/2014  07:07 

17/08/2014  13:26 

10/08/2014  17:00 

04/08/2014  01:28 

26/07/2014  22:06 

16/09/2014  01:11 

09/09/2014  03:22 

02/09/2014  09:23 

25/08/2014  15:40 

15/10/2014  17:53 

08/10/2014  10:35 

01/10/2014  21:17 

24/09/2014  04:21 

14/11/2014  15:03 

06/11/2014  23:23 

31/10/2014  03:00 

23/10/2014  21:36 

14/12/2014  13:22 

06/12/2014  11:34 

29/11/2014  08:47 

22/11/2014  13:58 

28/12/2014  20:17 

22/12/2014  00:24 
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^6.  dlLjV  A a>.si\  x \l  n'lil  j A ] p<a\  <jjoullj  A ^xsk]l  jljJaS  i(4)  l)j-^ 

cjlul^kVI  jLuc.1  ^ ^ j .(UT1)  cs-4^'  ^ j ‘,-2014  - (-2004  S j^' 

-|(j)-»n'Iil j 4 jjAa]  4 


W>  77:02  :Jji=J'  iai  - 
38:53  \o^ - 

_jxa  jq  ..o  - 


2004  Delta  T:  64.58  Seconds 

es-^ 

J4? 

J J> 

15/01/2004  03:12 

07/01/2004  15:58 

29/01/2004  07:40 

21/01/2004  22:39 

13/02/2004  14:22 

06/02/2004  09:47 

28/02/2004  05:08 

20/02/2004  08:38 

13/03/2004  21:34 

06/03/2004  21:35 

29/03/2004  00:03 

20/02/2004  08:38 

12/04/2004  02:48 

05/04/2004  11:54 

27/04/2004  15:51 

19/04/2004  12:24 

11/05/2004  11:37 

04/05/2004  19:33 

27/05/2004  08:25 

19/05/2004  05:11 

09/06/2004  21:09 

03/06/2004  03:38 

25/06/2004  17:20 

17/06/2004  21:56 

09/07/2004  06:44 

02/07/2004  12:29 

25/07/2004  04:34 

17/07/2004  09:45 

07/08/2004  22:36 

31/07/2004  18:00 

23/08/2004  10:18 

16/08/2004  02:00 

06/09/2004  16:51 

30/08/2004  01:51 

21/09/2004  14:44 

14/09/2004  12:50 

06/10/2004  09:32 

28/09/2004  14:27 

20/10/2004  21:48 

14/10/2004  03:04 

05/11/2004  04:06 

28/10/2004  02:39 

19/11/2004  07:19 

12/11/2004  12:59 

05/12/2004  00:02 

26/11/2004  19:28 

18/12/2004  15:51 

12/12/2004  02:19 

26/12/2004  15:38 

2005  Delta  T:  64.77  Seconds 

gr^ 

J4? 

J j' 

03/01/2005  18:35 

25/01/2005  11:44 

17/01/2005  08:22 

10/01/2005  10:52 

02/02/2005  05:43 

24/02/2005  04:04 

16/02/2005  01:13 

09/02/2005  00:02 

03/03/2005  18:47 

25/03/2005  19:42 

17/03/2005  17:48 

10/03/2005  08:37 

02/04/2005  00:28 

24/04/2005  11:05 

16/04/2005  13:31 

08/04/2005  22:13 

01/05/2005  05:21 

23/05/2005  19:24 

16/05/2005  09:13 

08/05/2005  08:08 

30/05/2005  12:46 

22/06/2005  03:45 

15/06/2005  01:47 

06/06/2005  23:32 

28/06/2005  19:51 

21/07/2005  12:26 

14/07/2005  13:59 

06/07/2005  10:25 

28/07/2005  02:37 

19/08/2005  17:55 

13/08/2005  03:38 

05/08/2005  03:20 

26/08/2005  16:59 

18/09/2005  01:27 

11/09/2005  11:24 

03/09/2005  19:03 

25/09/2005  05:08 

17/10/2005  13:40 

10/10/2005  17:47 

03/10/2005  08:50 

25/10/2005  00:25 

15/11/2005  23:51 

09/11/2005  03:33 

02/11/2005  02:04 

23/11/2005  22:04 

15/12/2005  16:32 

08/12/2005  10:17 

01/12/2005  13:46 

23/12/2005  20:07 

31/12/2005  03:44 

2006  Delta  T:  64.93  Seconds 

gr^ 

J J> 

22/01/2006  16:11 

14/01/2006  11:07 

06/01/2006  18:05 

29/01/2006  13:28 

21/02/2006  05:36 

13/02/2006  03:53 

05/02/2006  07:55 

28/02/2006  01:51 

22/03/2006  20:13 

14/03/2006  21:46 

06/03/2006  19:02 

29/03/2006  09:34 

21/04/2006  02:36 

13/04/2006  16:32 

05/04/2006  11:41 

27/04/2006  21:10 

20/05/2006  09:04 

13/05/2006  07:14 

05/05/2006  06:17 

27/05/2006  05:32 

18/06/2006  15:48 

11/06/2006  17:47 

03/06/2006  22:19 

25/06/2006  15:25 
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17/07/2006  20:29 

11/07/2006  02:16 

03/07/2006  14:57 

25/07/2006  04:27 

16/08/2006  01:22 

09/08/2006  12:25 

02/08/2006  09:09 

23/08/2006  19:42 

14/09/2006  11:30 

07/09/2006  18:36 

31/08/2006  22:32 

22/09/2006  09:54 

13/10/2006  23:53 

07/10/2006  02:59 

30/09/2006  11:05 

22/10/2006  04:54 

12/11/2006  18:41 

05/11/2006  14:13 

29/10/2006  21:03 

20/11/2006  23:31 

12/12/2006  15:20 

04/12/2006  23:09 

28/11/2006  07:51 

20/12/2006  12:40 

27/12/2006  14:18 

2007  Delta  T : 65.05  Seconds 

J J> 

11 

1 1/01/2007  12:52 

03/01/2007  14:42 

25/01/2007  23:25 

19/01/2007  04:26 

10/02/2007  08:32 

02/02/2007  05:40 

24/02/2007  08:57 

17/02/2007  16:23  | 

12/03/2007  02:40 

03/03/2007  21:31 

25/03/2007  16:47 

19/03/2007  03:39 

10/04/2007  19:26 

02/04/2007  16:55 

24/04/2007  07:30 

17/04/2007  10:45 

10/05/2007  03:32 

02/05/2007  11:16 

23/05/2007  19:27 

16/05/2007  20:42 

08/06/2007  12:40 

31/05/2007  23:24 

22/06/2007  12:20 

15/06/2007  03:46 

07/07/2007  18:33 

30/06/2007  14:44 

22/07/2007  07:18 

14/07/2007  10:30 

05/08/2007  22:03 

29/07/2007  23:42 

20/08/2007  23:56 

13/08/2007  00:01 

04/09/2007  01:47 

28/08/2007  12:13 

19/09/2007  15:23 

11/09/2007  10:52 

03/10/2007  09:29 

26/09/2007  19:27 

19/10/2007  09:21 

11/10/2007  04:42 

01/11/2007  21:30 

26/10/2007  05:15 

17/11/2007  22:57 

10/11/2007  00:10 

01/12/2007  13:01 

24/11/2007  15:19 

17/12/2007  10:50 

09/12/2007  17:50 

31/12/2007  05:58 

23/12/2007  23:54 

2008  Delta  T:  65.14  Seconds 

gr^ 

J J> 

30/01/2008  03:22 

22/01/2008  14:15 

15/01/2008  18:58 

08/01/2008  10:18 

29/02/2008  01:21 

21/02/2008  02:09 

14/02/2008  05:11 

07/02/2008  04:20 

29/03/2008  22:15 

21/03/2008  17:57 

14/03/2008  10:56 

07/03/2008  17:56 

28/04/2008  15:54 

20/04/2008  11:27 

12/04/2008  16:56 

06/04/2008  04:35 

28/05/2008  02:20 

20/05/2008  00:29 

12/05/2008  04:48 

05/05/2008  11:19 

26/06/2008  13:19 

18/06/2008  17:24 

10/06/2008  13:44 

03/06/2008  20:29 

25/07/2008  20:03 

18/07/2008  09:36 

10/07/2008  05:32 

03/07/2008  02:56 

23/08/2008  23:49 

16/08/2008  20:31 

08/08/2008  18:37 

01/08/2008  08:48 

22/09/2008  03:45 

15/09/2008  11:00 

07/09/2008  13:09 

30/08/2008  20:39 

21/10/2008  12:09 

14/10/2008  19:39 

07/10/2008  09:42 

29/09/2008  07:04 

19/11/2008  21:35 

13/11/2008  07:14 

06/11/2008  05:50 

29/10/2008  00:13 

19/12/2008  09:27 

12/12/2008  16:48 

05/12/2008  21:17 

27/11/2008  16:24 

27/12/2008  10:52 

2009  Delta  T:  65.19  Seconds 

J J> 

Jjlrsw-al! 

18/01/2009  01:33 

11/01/2009  02:27 

04/01/2009  12:05 

26/01/2009  07:21 

16/02/2009  21:55 

09/02/2009  15:07 

02/02/2009  23:38 

25/02/2009  02:49 

18/03/2009  19:09 

11/03/2009  01:02 

04/03/2009  08:46 

26/03/2009  16:10 

17/04/2009  15:11 

09/04/2009  15:13 

02/04/2009  13:38 

25/04/2009  04:10 

17/05/2009  06:29 

09/05/2009  02:48 

01/05/2009  19:18 

24/05/2009  11:03  | 

15/06/2009  22:50 

07/06/2009  17:51 

31/05/2009  04:14 

22/06/2009  20:38 

15/07/2009  09:50 

07/07/2009  11:02 

29/06/2009  11:04 

22/07/2009  03:01 

13/08/2009  20:12 

05/08/2009  23:48 

28/07/2009  20:45 

20/08/2009  08:37 
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12/09/2009  01:30 

04/09/2009  16:37 

27/08/2009  11:24 

18/09/2009  18:55 

11/10/2009  07:46 

04/10/2009  07:25 

26/09/2009  06:19 

18/10/2009  05:08 

09/11/2009  16:57 

02/11/2009  18:58 

26/10/2009  02:07 

16/11/2009  19:53 

08/12/2009  23:35 

02/12/2009  08:46 

24/11/2009  21:36 

16/12/2009  10:29 

31/12/2009  18:36 

24/12/2009  16:42 

201 0 Delta  T:  65.20  Seconds 

frH  J3 

J J> 

07/01/2010  09:42 

30/01/2010  06:30 

23/01/2010  11:18 

15/01/2010  06:44 

05/02/2010  23:27 

28/02/2010  16:27 

22/02/2010  01:45 

14/02/2010  03:45 

07/03/2010  17:06 

30/03/2010  00:50 

23/03/2010  11:03 

15/03/2010  22:54 

06/04/2010  08:53 

28/04/2010  13:09 

21/04/2010  16:43 

14/04/2010  11:32 

06/05/2010  03:16 

27/05/2010  21:38 

20/05/2010  23:27 

14/05/2010  02:21 

04/06/2010  22:48 

26/06/2010  12:54 

19/06/2010  05:20 

12/06/2010  09:59 

04/07/2010  16:27 

26/07/2010  00:30 

18/07/2010  10:09 

11/07/2010  20:37 

03/08/2010  03:59 

24/08/2010  17:21 

16/08/2010  16:34 

10/08/2010  03:20 

01/09/2010  18:51 

23/09/2010  11:12 

15/09/2010  07:04 

08/09/2010  09:00 

01/10/2010  02:37 

23/10/2010  00:43 

14/10/2010  20:52 

07/10/2010  18:53 

30/10/2010  13:20 

21/11/2010  17:33 

13/11/2010  15:38 

06/11/2010  04:43 

28/11/2010  20:52 

21/12/2010  09:33 

13/12/2010  13:35 

05/12/2010  17:39 

28/12/2010  02:48 

2011  Delta  T:  65.18  Seconds 

J j' 

26/01/2011  13:14 

19/01/2011  20:09 

12/01/2011  11:47 

04/01/2011  08:06 

24/02/2011  23:17 

18/02/2011  09:22 

11/02/2011  08:35 

03/02/2011  03:27 

26/03/2011  12:45 

19/03/2011  17:37 

13/03/2011  00:08 

04/03/2011  22:39 

25/04/2011  02:02 

18/04/2011  01:14 

11/04/2011  11:43 

03/04/2011  13:54 

24/05/2011  20:16 

17/05/2011  12:13 

10/05/2011  19:01 

03/05/2011  06:43 

23/06/2011  12:56 

15/06/2011  19:25 

09/06/2011  02:48 

01/06/2011  22:39 

23/07/2011  04:04 

15/07/2011  07:48 

08/07/2011  07:11 

01/07/2011  07:52 

21/08/2011  22:27 

13/08/2011  18:41 

06/08/2011  10:56 

30/07/2011  19:08 

20/09/2011  14:58 

12/09/2011  11:20 

04/09/2011  16:08 

29/08/2011  03:13 

20/10/2011  02:12 

12/10/2011  01:22 

04/10/2011  04:48 

27/09/2011  09:35 

18/11/2011  16:06 

10/11/2011  19:41 

02/11/2011  15:35 

26/10/2011  20:33 

18/12/2011  00:01 

10/12/2011  15:23 

02/12/2011  10:30 

25/11/2011  05:46 

24/12/2011  18:42 

2012  Delta  T:  65.13  Seconds 

J j> 

16/01/2012  07:39 

09/01/2012  08:30 

01/01/2012  07:50 

23/01/2012  07:10 

14/02/2012  18:09 

07/02/2012  20:30 

31/01/2012  06:01 

22/02/2012  00:19 

15/03/2012  00:49 

08/03/2012  10:29 

01/03/2012  02:42 

22/03/2012  14:04 

13/04/2012  10:56 

06/04/2012  18:31 

30/03/2012  18:07 

21/04/2012  07:06 

12/05/2012  22:24 

06/05/2012  02:22 

29/04/2012  10:03 

21/05/2012  01:21 

11/06/2012  11:11 

04/06/2012  12:22 

28/05/2012  18:36 

19/06/2012  13:54 

11/07/2012  01:28 

03/07/2012  18:28 

27/06/2012  04:20 

19/07/2012  04:24 

09/08/2012  20:18 

02/08/2012  03:08 

26/07/2012  09:14 

17/08/2012  14:50 

08/09/2012  14:36 

31/08/2012  15:02 

24/08/2012  13:02 

16/09/2012  02:30 

08/10/2012  05:57 

30/09/2012  03:07 

22/09/2012  18:21 

15/10/2012  10:24 
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06/11/2012  23:52 

29/10/2012  19:25 

22/10/2012  05:10 

13/11/2012  23:10 

06/12/2012  16:25 

28/11/2012  15:35 

20/11/2012  13:56 

13/12/2012  07:47 

28/12/2012  11:49 

20/12/2012  07:01 

201 3 Delta  T:  65.04  Seconds 

J J> 

05/01/2013  02:30 

27/01/2013  03:56 

19/01/2013  00:41 

11/01/2013  21:03 

03/02/2013  14:39 

25/02/2013  19:16 

17/02/2013  19:27 

10/02/2013  07:02 

04/03/2013  22:10 

27/03/2013  10:16 

19/03/2013  15:59 

11/03/2013  21:30 

03/04/2013  03:27 

25/04/2013  19:03 

18/04/2013  11:57 

10/04/2013  08:56 

02/05/2013  11:48 

25/05/2013  03:40 

18/05/2013  05:35 

10/05/2013  01:57 

31/05/2013  20:18 

23/06/2013  12:47 

16/06/2013  15:40 

08/06/2013  15:17  | 

30/06/2013  04:03 

22/07/2013  18:05 

16/07/2013  04:11 

08/07/2013  06:31 

29/07/2013  19:20 

21/08/2013  01:01 

14/08/2013  10:48 

06/08/2013  22:58 

28/08/2013  08:58 

19/09/2013  12:49 

12/09/2013  15:45 

05/09/2013  09:50 

27/09/2013  02:37 

18/10/2013  22:41 

11/10/2013  23:20 

05/10/2013  01:15 

26/10/2013  23:15 

17/11/2013  16:00 

10/11/2013  07:22 

03/11/2013  11:10 

25/11/2013  20:01 

17/12/2013  11:03 

09/12/2013  14:35 

03/12/2013  01:22 

25/12/2013  14:21 

2014  Delta  T:  64.92  Seconds 

J j' 

11 

24/01/2014  03:40 

16/01/2014  04:24 

08/01/2014  05:28 

01/01/2014  10:02 

22/02/2014  18:25 

14/02/2014  22:04 

06/02/2014  18:16 

30/01/2014  23:13 

24/03/2014  01:07 

16/03/2014  16:49 

08/03/2014  12:55 

01/03/2014  07:38 

22/04/2014  06:52 

15/04/2014  08:12 

07/04/2014  09:09 

30/03/2014  20:01 

21/05/2014  14:23 

14/05/2014  18:35 

07/05/2014  04:21 

29/04/2014  06:17 

19/06/2014  20:03 

13/06/2014  03:33 

05/06/2014  18:54 

28/05/2014  19:43 

19/07/2014  01:44 

12/07/2014  12:46 

05/07/2014  11:26 

27/06/2014  07:17 

17/08/2014  13:32 

10/08/2014  18:05 

04/08/2014  01:09 

26/07/2014  23:53 

16/09/2014  01:18 

09/09/2014  00:59 

02/09/2014  11:04 

25/08/2014  12:27 

15/10/2014  20:03 

08/10/2014  12:28 

01/10/2014  18:16 

24/09/2014  05:33 

14/11/2014  16:20 

06/11/2014  21:28 

31/10/2014  04:26 

23/10/2014  22:56 

14/12/2014  13:06 

06/12/2014  13:43 

29/11/2014  10:38 

22/11/2014  10:54 

28/12/2014  17:41 

22/12/2014  02:29 
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